Variations of ornithine decarboxylase activity and S-adenosyl-L-methionine and 5'-methylthioadenosine contents during the development of diethylnitrosamine-induced liver hyperplastic nodules and hepatocellular carcinoma.
Liver ornithine decarboxylase (ODC) activity and content of S-adenosyl-L-methionine (SAM) and its catabolite 5'-methylthioadenosine (5'-MTA) were determined in the late stages of hepatocarcinogenesis. Wistar rats received one diethylnitrosamine dose, followed by a partial hepatectomy at the midpoint of a 15-day treatment with 2-acetylaminofluorene (2-AAF), and then by an 18-week phenobarbital (PB) treatment. Thirty-eight per cent of liver was gamma-glutamyltranspeptidase (GGT)-positive and no visible nodules and hepatocellular carcinomas developed 16 weeks after starting 2-AAF feeding. Hyperplastic nodules and hepatocellular carcinomas were found on weeks 24 and 56 respectively. On weeks 24 and 56 only approximately 10% of liver was occupied by GGT-positive foci. At all times studied the foci exhibited a low labeling index (LI), and liver ODC activity was near control values. By contrast, a high ODC activity and LI and a low SAM and 5'-MTA levels were found in hyperplastic nodules and neoplasia. These tissues exhibited a high 5'-MTA phosphorylase activity. SAM administration during PB treatment, caused a 25-36% fall of GGT-positive liver and prevented the development of hyperplastic nodules and hepatocellular carcinomas. This was coupled to a sharp increase of SAM and 5'-MTA liver contents. SAM and 5'-MTA inhibited hepatocyte DNA synthesis in vitro. The addition of 5'-MTA to the reaction mixture for the ODC assay strongly inhibited ODC activity. However, the preincubation of SAM with liver homogenates or hepatocytes, used to prepare crude ODC, was necessary to inhibit ODC activity by SAM. Adenine, an inhibitor of 5'-MTA-phosphorylase, enhanced inhibition of DNA synthesis and ODC activity by SAM and 5'-MTA. Thus, during a prolonged promoting treatment a selected population of GGT-positive foci appears to acquire a stable phenotype characterized by a high DNA and polyamine synthesis. The development of nodules and carcinomas is associated with low SAM and 5'-MTA contents and high ODC activity and LI. 5'-MTA accumulation, during SAM administration, is probably responsible for the inhibition of promotion by SAM.